Accepted: 5 June 2015 The supplier selection process is very important to companies as selecting the right suppliers that fit companies strategy needs brings drastic savings. Therefore, this paper seeks to address the key area of supplies evaluation from the supplier review perspective. The purpose was to identify the most important criteria for suppliers' evaluation and develop evaluation tool based on surveyed criteria. The research was conducted through structured questionnaire and the sample focused on small to medium sized companies (SMEs) in Greece. In total eighty companies participated in the survey answering the full questionnaire which consisted of questions whether these companies utilize some suppliers' evaluation criteria and what criteria if any is applied. The main statistical instrument used in the study is Principal Component Analysis (PCA). Thus, the research has shown that the main criteria are: the attitude of the vendor towards the customer, supplier delivery time, product quality and price. Conclusions are made on the suitability and usefulness of suppliers' evaluation criteria and in way they are applied in enterprises.
Introduction
In today's highly competitive but also interrelated business environment, the effective selection of business partners is one of the most important issues, enterprises are dealing with. For the reason, companies face a stiff competition which forces them to focus on the improved quality, cost reduction activities, and improved lead time. Therefore, they need to be very efficient to meet the dynamic market requirements and to be open to change [1] , low cost, high quality products and supplier satisfaction [2] . Increases of customer demands, supply/demand chain [3] , advances of recent technologies, especially evolution in information and com-munication technologies [4] , competition in a global environment [5] , and increases in environmental consciousness [6] have forced enterprises to focus on better supply chain management [7] . Moreover, radical product and technology innovation demand manufacturer to turn back to the suppliers and the key partners in order to maintain their existing customer base [8] . Nowadays more than ever, businesses are depending on strategic relations with their customers and suppliers in order to create value-added systems that will give them a competitive edge in the market [9] .
Most of the time vendors are being selected by companies based on three basic factors, their ability to meet some quality standards, their delivery schedule and the price they offer. However in modern management, one must take into consideration numerous other factors in order to succeed and establish a long-term relationship with its vendors and in order to consider suppliers as the best intangible assets of the organization [10] . From 1960s until today, scholars have published numerous articles focusing on the specific subject of supplier selection and evaluation methods. Most of them concluded that supplier selection process involves evaluation of different alternative vendors based on different multiple criteria. This process has undergone significant change during the past years, as technological capabilities have increased and new methodologies have been developed. Experts such as Charles A. Weber, and G.W. Dickson from 1966 until recently, discovered through surveys the various important selection criteria, some of which are quantitative and others qualitative. So far few attempts have been made to develop an analytical framework for the vendor selection process, which combine these criteria, in order to construct a model for vendor evaluation and selection [11] .
Need for research
The growing role and dependence on suppliers within the company's business chain increases the need for objective assessment of supplier performance. In many cases it is not sufficient that suppliers are able to meet the materials and service requirements of today. Buyers also need to determine whether a supplier is sufficiently equipped to live-up to the company's long-term requirements and needs. In addition, it is necessary to know whether a supplier can guarantee sustained continuity of supply. Primarily, the purpose of this study is to construct an analytical framework for the vendor selection process. It combines quantitative and qualitative vendor performance indicators and based on the most important key factors of suppliers' evaluation to construct a model for vendor evaluation and selection. In order to decide what should be measured and to identify the most important performance indicators, it is necessary to define the term purchasing performance. Purchasing performance, according to Ohdar and Ray [12] , is considered to be the outcome of purchasing effectiveness and purchasing efficiency. Purchasing effectiveness is the extent to which, by choosing a certain course of action, a previously established goal is being met. On the other hand purchasing efficiency deals with the relationship between planned and actual sacrifices made in order to be able to realize a goal that was previously set [13] .
This study is important because it examines the buying attitudes of Greek SMEs as they have been cultivated by the selling behaviors of both domestic and foreign suppliers through the years. This initiative in this area aims to assist local companies by providing a framework for suppliers' evaluation and performance measurement.
The focus of this study is concentrated in the identification of the selection criteria that dictate for the successful evaluation of suppliers by various businesses in the marketplace. Additionally, it is expected that through this study the following objectives will be met in order to establish the type of evaluation factors that SMEs are using during the vendor selection process. Subsequently, the objectives of this study are; 1) to identify and analyze the most important performance indicators which are used by Greek-based (SMEs) enterprises in order to evaluate the performance of their suppliers, 2) to find out whether the selected theory is applicable to the local marketplace. In other words, whether the most important performance criteria employed in existing literature are related with those that will be answered by the Greek SMEs, 3) to assess whether these KPIs are industry dependent or not. In other words, whether they are applicable to all types of companies no matter the sector they belong to, and 4) to compare the emerged framework with existing ones.
The remainder of this paper is divided into four main sections. The first section provides a brief review of the relevant support literature. The second section outlines the methodology employed in the research with particular attention given to Principal Component Analysis (PCA). The third section provides a description of the resulting measures, a discussion on the validity and reliability of the measures, as well as a presentation of key findings. The fourth and last section includes the relevant conclusions and recommendations.
Literature review
The literature review is based on the basis for selecting the appropriate research methodology and will assist in achieving the research objectives. In the process of reviewing the literature, the authors focused on seven key issues, 1) supplier evaluation, 2) evaluation methods, 3) evaluation criteria (key performance indicators), 4) purchasing, 5) supplier relationships, 6) after sales, and 7) areas of investigation. By analyzing the theory, different areas were investigated in developing the analytical supplier selection framework see following Fig. 1 . It is widely accepted that one of the most important responsibilities within the purchasing function of a business is the evaluation and selection of suppliers. In addition, it is well established that decisions for purchasing can be complicated and are often based on different criteria [13] and [14] . Therefore, since the 1960's the analysis of key performance indicators and the measuring of vendors' performance remains in the spotlight for numerous researchers and practitioners [15] . Supplier evaluation is a time consuming activity and therefore it is important to have clearly defined objectives in order to create value for the evaluating underlying company [16] and [70] . Since many years, several researchers have been identified some of the factors in their supplier evaluation models that are related to the successful evaluation of suppliers during the vendor selection process [7, 15, [17] [18] [19] .
According to [20] , the term "Supply Chain Management", which has been used by academics and practitioners for over 20 years, is defined as the integration of all activities needed in order to procure materials, transform them into intermediate goods and final products, and deliver them to customers. In other words, supply chains consists of all those links that are needed in order for a product to reach the final customer, with suppliers forming the key links between the raw materials to final product design and delivery [21] . It can be deduced therefore that vendor selection, evaluation, and their involvement is one of the most critical activities a firm should focus on [2]. On the other hand, the selection of inappropriate or unsatisfactory suppliers has the potential to unbalance a company's often delicate financial position (i.e. high cost) and upset it's operational (low product quality) infrastructure. Therefore, several researchers have highlighted the important role of supplier selection, and supplier's involvement in strategic decision making process [8, 22, 23] , and [24] to achieve effective supply chain [25] .
It is important to understand that the supply chain is a network trying to utilize fully the available resources in the best possible way. In this aspect in-stead of trying to optimize the firm operations, businesses should focus on the inter-organizational operations [26] . Moreover, Uzzi [27] stated that a balance in personal relationships between the linked organizations of a supply network should be found to create a good environment that provides stability to be established. Internal and external communication should be promoted to avoid the misunderstandings and a shared vision to be created [28] . Another important factor in a successful relationship is interaction between purchasers and technical staff of the company which becomes really important from the moment when products are developed increasingly sophisticated [28] and [29] . Even more benefits could be achieved if the suppliers become involved in the new product development process. As it can be seen, there is a correlation between supplier relationships and the supplier evaluation process [30] and [69] . Depending on the type of relationship wanted, certain questions should be part of the evaluation. It is therefore imperative for a company to clarify the type of relations it has with its suppliers as well as what type of relationships are desired for them [31] .
A supplier evaluation should not only be used for selecting suppliers and evaluating bids, but also for motivating existing suppliers and initiating corrective actions [32, 33] , and [34] . Since resources are often limited, not all existing suppliers are in a position to be evaluated. By comparing the different suppliers, the ones that would benefit the most from supplier development can be identified [35, 36] and [67] . In this process, supplier evaluation may be used as a tool to find areas in need of improvement. The evaluation can also be used as a basis for ongoing dialogue, where monitoring and learning are combined [36] . In a study by Lamming et al. [37] , it was found that improved overall quality, better all-round service, improved delivery performance and relationships, were the top four benefits of evaluating existing suppliers, with reduced costs following closely behind. When asked, the suppliers listed the same benefits, putting improved relationships first. In a similar study by Tracey and Tan [38] , it was found that the four dimensions of customer satisfaction and firm performance were positively affected when both choosing and regularly evaluating suppliers, with regard to quality, reliability and product performance. In the same vein, it was also found that firms usually focus too much on unit price, leading to worse performance. To achieve the best performance, the company should work jointly with its suppliers on product development and continuous improvements. Price is considered as a key performance indicator during the last many years and a switch to the cost perspective can be clearly seen [39] and [40] . Moreover, quality and delivery performance have always been presented as significant variables in all supply chain models [41] [42] [43] [44] .Innovativeness has also been referred from several researchers although only recently has gained some significance [31, 45] , and [46, 68] . In addition, flexibility is a criterion that has started to appear in the models during the last decade [47] . Even though criteria such as continuous improvement [31] and personal relationships have followed the same trend, factors such as the importance of geographical location have decreased in significance.
According to Weber [48] there are a number of methodologies which have been developed from researchers and scholars to assist businesses in the evaluation process of suppliers. He identifies three main approaches for evaluation, namely: categorical, weighted point and cost ratio. The categorical method influences the company to initially decide the evaluation parameters of their suppliers. These parameters should then be assigned some form of rating system such as preferred, satisfactory or neutral rating. In the end, the sum of all parameters is calculated and the supplier with the highest score is chosen. This method is easy to implement and for this reason is appropriate for firms with limited resources. However, each parameter is equally weighted, so the results easily become unreliable [15] . The second approach identified by [15] is the cost-ratio method. The cost of each factor is calculated and is given as a percentage of total purchases. This cost is estimated for each potential supplier and the one with the lowest net adjusted cost will be chosen. The cost-ratio method is a very complex approach because requires a well-designed cost-accounting system to accurately generate the precise internal operating cost data. The final approach to vendor evaluation is known as the linear average of the weighted-point method. With this technique various factors, which are key to the company are weighted according to their perceived importance. Each weighting is then multiplied by the assigned performance score. Finally, a sum consisting of each criterion's result is calculated resulting in a final rating for each supplier. Even though the specific approach is more objective than the categorical method, the buyer can still exercise considerable judgment in determining the weighting for the evaluation criteria, as well as the numerical values for the vendors' performances. A comparison study of the three approaches by Chen et al. [49] reveals that the weighted point method can be used by most firms. Further, Presutti Jr & Mawhinney [50] strongly recommend using a scorecard model for the assessment of suppliers.
Methodology
One of the most important elements defining the suitability of this study is the selection of an appropriate research methodology. According to Blaxter et al. [51] , there are two basic research types: qualitative and quantitative. The distinction between them is not straight-forward and typical research often contains data of both types. In a quantitative research, data is usually collected through surveys and can be statistically examined. The result can then be generalized on a bigger population than examined. In qualitative research on the other hand, more detailed information about a single or a small amount of cases is collected. This information can then be reviewed using an analytical approach. According to Bryman [52] , conclusions drawn from a qualitative study usually cannot be generalized to a larger population. Qualitative and quantitative data are usually used together and the use of one research strategy does not necessarily exclude the other type of data. In this study, a quantitative research strategy will be used but both qualitative and quantitative data is gathered, although the use of quantitative data will be dominant. Furthermore, Blaxter et al. [51] identified four basic approaches to research in the social sciences context: action research, case studies, experiments, and surveys. It should be noted that this classification is not meant to be definitive or exclusive, but simply recognizes the most common approaches used for small-scale research projects. In addition, Bryman [52] identifies four basic research techniques: the study of documents, interviews, observations, and questionnaires. This study, following the examples of the existing literature, will employ more than one method in the main body of the research, namely a survey in conjunction with a number of interviews, in order to obtain a more detailed perspective on the issues raised.
In order to be in the position to develop a suppliers' evaluation tool, which is the aim of this study along with determining the benefits earned when businesses apply a related tool to help them during the selection process, different aspects of the existing literature should be considered. The starting point for this framework should be to investigate the available literature, in order to see what kind of evaluation methods and criteria have been employed in the past. At the same time the reasons for which they were investigated and the benefits offered to the enterprises should be reviewed. In studying the theory, a number of different evaluation methods and criteria were discovered. The literature showed that before an evaluation method is applied, the key per-formance indicators must be chosen, through which an enterprise will evaluate its suppliers.
Data collection and analysis
Quantitative methods as well as qualitative methods were used for the analysis of the data obtained by the research. Moreover, for the purposes of the specific study both field and literature review research were carried out. Secondary data was obtained through literature research using online academic valid databases such as Emerald and EBSCO.
The primary sources of information were obtained through research in companies. The organizations participated in the research were selected according to their market share (large or small), size, human resources and industry. A major factor in the selection of the companies was the degree in which these manufacturing and commercial companies are dealing with a number of suppliers from Greece and abroad. During the pilot study companies importing products from other countries were preferred. 250 questionnaires were sent to purchasing managers, company owners, and managers through faxes or emails and 80 of them were received back which reflects a response rate of 32%. A number of interviews were conducted mainly for clarification issues.
Principal Components Analysis (PCA) [53] and [54] with rotation to an orthogonal solution by the varimax method [55] was adopted as the main statistical instrument. According to Lewis-Beck [56] , this method is the most commonly used in order to reduce the number of items in a survey questionnaire. The factorability of the data was tested with Bartlett's test of sphericity and the Kaiser-Meyer-Olkin (KMO) measure of sampling accuracy [57] . Petroni & Braglia [58] have used Principal Component Analysis in the development of a model for vendor selection. Reliability testing was undertaken using Cronbach's Alpha. This test of reliability coefficient is the most widely used [59] and [60] . The lowest value of Cronbach's Alpha is 0.7 that is generally agreed. Nevertheless, it is important to mention that this may decrease to 0.6 in exploratory research [61, 62] , and [63] , which fits in the specific study. One way ANOVA was used to test for differences between performance indicators and industry types. SPSS was the software used for the data entry and analysis.
Findings
In the distributed questionnaires, among other questions, the participants were asked to evaluate thirty key performance indicators. Both quantitative and qualitative indicators were included as suggested by Cebi & Bayraktar [7] , with the former being the majority. The surprise comes from the fact that the results revealed that the "attitude of each vendor towards each customer" indicator is considered as the most important of all (Table 1) . This is an intangible (qualitative) performance indicator which could be attributed to cultural differences [64] . In contradiction with Dickson [65] survey who presents quality, delivery, and performance history to be the most important factors, [48] considered net price, delivery time and quality as the most important supplier selection criteria. In our case, delivery schedules are followed by net price and quality (both with a mean of 4.40). Table 1 Highest rated key performance indicators.
Key Performance Indicators
Mean Std. Deviation The attitude of each vendor towards each customer 4. 65 .58
The ability of vendors to meet pre-specified delivery schedules 4.62 .54
The ability of suppliers to meet quality specifications 4. 40 .76
The net price, after discount and freight charges 4. 40 .76
The ability of each supplier to be flexible in changes of ordered volumes 4. 37 .85
Reciprocal arrangements are substantial for the evaluation process 4. 23 .83
The credit policy offered by each vendor 4. 13 .89
The level and degree of innovation in terms of product design 4. 10 .88
Clear paths of communication between my company and its suppliers 4.10 .77
The repair service given by each vendor 4.01 1.00
Considering Dickson's survey and the fact that it took place during the 1960's, the reciprocal agreements factor, which accounted as the least important factor, in this research respondents consider it as the sixth most important criterion. The least important factor for the participants in this survey is that of the labor relations of each supplier with a mean of 2.8.
The companies participated in the survey come from four different sectors: manufacturing (26.3% of the sample), commercial (45%), services (22.5%), and construction (6.2%). One-way ANOVA testing was conducted in examining possible correlations between industry profiles and key performance indicators. Table 2 below shows that there are no significant correlations between the two groups. Principal Components Analysis (CPA) has been selected in order to transform the original variables into a smaller set of linear combinations. In assessing the suitability of the data two tests were used: Bartlett's test of sphericity which should be significant (p < .05) for the CPA to be considered appropriate and the Kaiser-Meyer-Olkin (KMO) measure of sampling accuracy with 0.6 suggested as the minimum value for a good analysis [57] and [54] . The results shown below in Table 3 allow us to proceed since the criteria for factorability are being successfully met (p = .000 and KMO index =.759). In determining the number of components (factors) that best describes the underlying relationship among the variables, [54] , in [57] recommends that "researchers adopt an exploratory approach, experimenting with different numbers of factors until a satisfactory solution is found". Nevertheless, Kaiser's criterion or, otherwise, the eigenvalue rule has been adopted which suggests that only factors with an eigenvalue of 1.0 or greater are retained for further investigation [54] . In some cases the Kaiser's criterion is resulting in the retention of too many factors and for that reason it has received a lot of criticism [57] . The five components that are retained in this study have eigenvalues ranging from 1.553 to 6.806 and explaining a total of 52.172 percent of the variance (Table 4 ).
The Rotated Component Matrix (shown in Appendix A) presents the loadings of each of the variables (performance indicators) on the five factors that were selected. All five components include a number of moderately strong loadings with just four cross loadings. The loading values in three out of the thirty variables were below the cut-off point of 0.4 so they did not load onto any of the five com-ponents. As indicated by [62] the testing procedure outlined by Tabachnick et al. [54] , can exclude factor loadings of less than 0.50 from further analysis. This fact suits the present study in a sense that it provides some kind of simplicity in assigning a name to each component. Reference [57] suggests that by observing the highest loading variables on each of the components will assist in identifying the nature of the underlying latent variable represented by each component. Table 5 demonstrates the five extracted components with the variables they represent, along with Cronbach's alpha coefficients.
In order to determine the internal consistency of the measures the Cronbach's alpha coefficient was calculated. This reliability testing was undertaken for each component. The results, shown in the last column of Table 5 , provide an adequate reliability as coefficient alphas of less than 0.60 is generally considered unsatisfactory [66] and [61] . The results improve the overall confidence of the adopted methodology, the actual data, as well as the conclusions being drawn concerning the validity of the developed measures. The vendor selection measurements developed by [18] were based on competitive concerns of the purchasing function. Criteria were employed from the existing literature and their empirical findings. They concluded that the five main competitive priorities for the purchasing function are cost, quality, delivery, flexibility, and innovation. Reference [17] model employed a list of factors for the automobile industry. For the selection process, he used a list of performance indicators divided into five distinct categories: cost, logistics, quality, development, and management. Cebi & Bayraktar [7] developed an Analytic Hierarchy Process (AHP) model dividing the factors into four different categories: logistics, technology, business, and relationship. These factors were developed through observations of a Turkish manufacturing company.
The models of [17, 18] , and Cebi & Bayraktar [7] use four to five categories, as Dickson [65] has not divided the factors he surveyed into any distinct categories. The three developed models have one similar factor, logistics or delivery. Krause et al. [18] as well as Birch include the cost and quality categories. These models also use an innovation or development category that contains similar variables (indicators). Cebi & Bayraktar [7] on the other hand use a business category which overlaps with Birch's management category. Although the framework developed in this study leverages greatly on Krause et al. [18] model regarding the categories incorporated in the models as well as the adopted methodology, the proposed model demonstrates improved applicability and further enhances overall confidence through supporting the validity of the developed measures.
Conclusions
This paper has proposed a model framework for supplier selection and evaluation. Various supplier evaluation methods were discussed and their suitability assessed. A supplier's evaluation tool was proposed and developed as a framework for future supplier selection. The survey involved 80 participating companies and the results of the research have shown that the most significant evaluation criteria used by Greek SMEs are the attitude of the vendor towards the customer, supplier delivery schedules, followed by product quality, and the product net price.
One of the major benefits that can be achieved is that the company performing suppliers' evaluation gets to know the suppliers in a more profound way, creating a good basis for future cooperation. By conducting this evaluation, the suppliers learn more about their customers' specific needs and de-mands. In addition, an evaluation provides suppliers with knowledge about areas in need of improvement, which they were unaware of, leading to improved performance. Nevertheless, the evaluation tool is only one step towards a better cooperation with the suppliers. The tool in itself will not lead to improvements per se. It is the use of the tool in combination with other activities that will lead to better performing suppliers.
The major contribution of this study is the empirical evidence gathered on the supplier selection process. The information collected and the findings of the study helped to close the gap between theoretical work and actual practice. The findings of this investigation are important in expanding the understanding of the variables that affect the supplier selection process, and specific information is provided addressing the criteria used by organizations for the supplier selection process.
In addressing future work, the framework could be expanded to include other corporate environments and companies based in other geographical locations, with the Balkan countries being perhaps closest to the original study in terms of both location and a social structure. The developed parts of the evaluation tool could be adapted on an ongoing basis, with the users incorporating further applied improvements arising from the continuous use of the framework, leading to the model's improvement.
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